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Amendmen t Tn The Claims: 

This listing of claims will replace all prior versions and listings of claims in the application: 

1 . (Currently Amended) A radiation curable resin composition, containing essentially no 
volatile organic components, comprising: 

at least one vinyl dioxolane end-capped oligomer,juid 

at least one photoinitiator to initiate radiation polymerization and cure of the oligomer 

and 

the composition boing froo of thiol s. 

2. (Original) The radiation curable resin composition of claim 1 , wherein the radiation 
pnlvmeri/ationand cure of the oligomer comprises UV, visible light or electron beam cure. 

3 . (Original) The radiation curable resin composition of claim 1 , wherein the radiation 
polymerization and cure of the oligomer comprises UV-cure. 

4. (Original) The radiation curable resin composition of claim 1, wherein the vinyl 
dioxolane end-capped oligomer comprises a polyester, acrylate, polyurethane, or copolymers or 
blends thereof. 

5. (Original) The radiation curable resin composition of claim 4, wherein the vinyl 
dioxolane end-capped oligomer comprises a polyester. 

6. (Original) The radiation curable resin composition of claim 5, wherein the polyester is 
derived from at least one ester of a polycarboxylic acid. 

7. (Original) The radiation curable resin composition of claim 6, wherein the ester is 
dimethyl adipate or dimethyl 1,4-cyclohexanedicarboxylate. 

8. (Original) The radiation curable resin composition of claim 4, wherein the vinyl 
dioxolane end-capped oligomer comprises a polyurethane. 
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9. (Original) The radiation curable resin composition of claim 8. wherein the polyurethane 
is derived from at least one isocyanatc or polyisocyanate having the formula 

R«s(NCO) P 

wherein R 6 is an aliphatic or cycloaliphatic alkyl group having from 1 to about 10 carbon 
atoms or an aromatic group and p is at least 1 , or 

at least one isocyanate-endcapped aliphatic urethane prepolymer having the formula 

O O 
OCNR9HNC - O - R 8 - OCNHR7NCO 

wherein R 7 , Rg and R 9 are independently an aliphatic or cycloaliphatic alkyl group having 
from 1 to about 10 carbons. 

1 0. (Original) The coating composition of claim 8, wherein in the polyurelhane is derived 
from at least one uretdione, isophorone diisocyanate, hexamethylcne diisocyanatc, 4,4- 
bis(cyclohexyl)mcthane diisocyanate, bis(4-isocyanato-cyclohexyl)methanc, 1- 
methy]cyclohexane-2,4-diisocyanate, 4,4',4"-tricyclohexylmethanc triisocyanale, toluene 
diisocyanate (TDI), mcthylene-bis-diphcnylisocyanate (MDI), and nalhalene diisocyanatc. 

1 1 . (Original) The radiation curable resin composition of claim 8, wherein the 
polyurethane comprises the reaction product of at least one aromatic isocyanale or 
polyisocyanate. 

1 2. (Original) The radiation curable resin composition of claim 11, wherein the 
polyurethane is derived from tetramethyl xylene diisocyanate (TMXDl). 

1 3 . (Original) The radiation curable Tcsin composition of claim 4, wherein the vinyl 
dioxolane end-capped oligomer comprises an polyurethane acrylate. 



PAGE 9(21 * RCVD AT 11129/2004 12:37:46PM [Eastern Standard Time] * SVR:USPTO-EFXRF-1/0 * DNIS:872931 1 * CS1D:617439 4170* DURATION (mm-ss):06-22 



NOV-29-2004 MQN 12:38 PM EDWARDS & ANGEL L 



FAX NO. 617 439 4170 



P. 



Kovar et al. 

SERIAL NO.: 09/781,682 
Page 4 of 15 



14. (Canceled) 

1 5. (Original) The radiation curable resin composition of claim 13, wherein the polyurethane 
acrylatc comprises the reaction product of an acrylate and at least one of a branched 
polyfunctional isocyanate, aliphatic isocyanate-tcrminated urethane prepolymer, or aliphatic 
isocyanate-terminated polyester. 

16. (Original) The radiation curable resin composition of claim 15, wherein the polyurethane 
acrylate comprises the reaction product of an acrylate and at least one aliphatic isocyanate- 
terminated urethane prepolymer. 

17. (Original) The radiation curable resin composition of claim 16, wherein the aliphatic 
isocyanate-terminated urethane prepolymer has a molecular weight ranging from about 500 to 
1000. 

1 8. (Original) The radiation curable resin composition of claim 1 7, wherein the aliphatic 
isocyanate-terminated urethane prepolymer has a molecular weight ranging from about 500 to 
600. 

1 9. (Previously presented) The radiation curable resin composition of claim 1 3, wherein the 
polyurethane acrylate comprises the reaction product of an acrylate and at least one 
hexamcthylene diisocyanate (HMDI>terminated polyelhyleneadipate aliphatic urethane 
prepolymer. 

20. (Original) The radiation curable resin composition of claim 1 , wherein the vinyl 
dioxolane end-caps comprise substituted or unsubstituted vinyl hydroxy alkyl dioxolanes and 
vinyl carboxy alkyl dioxolanes, having from 2 to about 10 carbons. 
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21 (Original) The radiation curable resin composition of claim 20, wherein the vinyl- 
dioxolanc end-caps are derived from 2-vmyl-4-hydr 0 xybutyl-l,3^diox 0 lane (HBVD) or 2-vinyl- 
4-hydroxymcthyl-l,3-<iioxolanc (HMVD). 

22. (Original) The radiation curable resin composition of claim 1, wherein the photoinitiator 
comprises at least one alpha hydroxy ketone. 

23. (Original) The radiation curable resin composition of claim 22, wherein the alpha 
hydroxy ketone comprises a polymeric hydroxy ketone. 

24. (Original) The radiation curable resin composition of claim 1 , wherein the photoinitiator 
is added in amounts of from about 0.5 to about 10 weight percent. 

25. (Original) The radiation curable resin composition of claim 1, wherein the photoinitiator 
is added in amounts of from about 2 to about 6 weight percent. 

26. (Original) The radiation curable resin composition of claim 1 . wherein the photoinitiator 
is added in amounts of from about 4 to about 5 weight percent. 

27. (Original) The radiation curable resin composition of claim 1 , wherein the coating 
composition is sprayable. 

28. (Original) The radiation curable resin composition of claim 27 further comprising a 
reactive diluent. 

29. (Original) The radiation curable resin composition of claim 28, wherein the reactive 
diluent comprises at least one unsubslituted or monosubsiituted vinyl dioxolane monomer. 

30. (Original) The radiation curable resin composition of claim 29, wherein the vinyl 
dioxolanc monomer comprises a polyester vinyl dioxolane (PEVD). 
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31. (Original) The radiation curable resin composition of claim 28, wherein the reactive 
diluent is added in amounts of up to about 50 weight percent. 

32. (Original) The radiation curable resin composition of claim 31, wherein the reactive 
diluent is added in amounts of up to about 25 weight percent. 

33. (Original) The radiation curable resin composition of claim 32, wherein the reactive 
diluent is added in amounts of up to about 10 weight percent. 

34. (Original) The radiation curable resin composition of claim 28, wherein the reactive 
diluent has a viscosity from about 10 to about 200 mPa»s at about 23° C. 

35. (Original) The radiation curable resin composition of claim 1 further comprising a 
pigment. 

36. (Original) The radiation curable resin composition of claim 35, wherein the pigment is 
selected from titanium dioxide and carbon black. 

37. (Original) The radiation curable resin composition of claim 35, wherein the pigment is 
added in amounts of about 0.1 to 30 weight percent. 

38. (Original) The radiation curable resin composition of claim 37, wherein the pigment is 
added in amounts of about 1 to about 25 weight percent. 

39. (Original) The radiation curable resin composition of claim 35, wherein the 
photoinitiator comprises at least one of polymeric hydroxy ketone, trimcthylbcnzophenone, 

thylbenzophenone, benzyl dimethyl ketal, benzophenonc. 



me 



40. (Original) Tine radiation curable resin composition of claim 1 wherein the one vinyl 
dioxolane end-capped radiation curable oligomer is derinved from 2-vinyl-4-hydroxybuly 1-1,3- 
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dioxolane (HBVD), tetramethyl xylene diisocyanate (TMXDI) and an alpha hydroxy ketone 
photoinitiator. 

41 . (Original) The radiation curable resin composition of claim 1 further comprising a co- 
initiator. 

42. (Original) The radiation curable resin composition of claim 41 , wherein the co-initiator 
is a reactive amine. 

43. (Canceled) 

44. (Original) The radiation curable resin composition of claim 41, wherein the co-initiator 
is added in amounts of from about 0. 1 to about 5 weight percent. 

45. (Original) The radiation curable resin composition of claim 41, wherein the co-initiator 
is added in amounts of from about 3 to about 5 weight percent. 

46. (Original) The radiation curable resin composition of claim 1 further comprising a 
wetting agent. 

47. (Original) The radiation curable resin composition of claim 46, wherein the wetting 
agent is added in amounts of from about 0.1 to 0.5 weight percent. 

48. (Original) The radiation curabtc resin composition of claim 1 further comprising a 
coupling agent. 

49. (Original) The radiation curable resin composition of claim 48, wherein the coupling 
agent is a silanc coupling agent. 

50. (Original) The radiation curable resin composition of claim 48, wherein the coupling 
agent is added in amounts of from about 0.5 to about 1 .5 weight percent. 
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5 1 . (Original) The radiation curable resin composition of claim 1 further comprising a 
thixotropic agent. 

52. (Original) The radiation curable resin composition of claim 51 wherein the thixotropic 

agent is fumed silica. 

53. (Original) The radiation curable resin composition of claim 51, wherein the thixotropic 
agent is added in amounts of from about 0.1 to 1 0 weight percent. 

54. (Previously Presented) A radiation curable resin composition, containing essentially no 
volatile organic components, comprising the reaction product of: 

(a) at least one polyester prepolymer which comprises the reaction product of 

(1) at least one substituted vinyl dioxolanc monomer having the 
formula 

R 3 R2 / Ri \ 

I 



R 4 — C — C — 
I I 

o o 

\ / 

CH 



C — 
I 

Ri' 



CH 2 OH 



n 



C-R 5 

wherein R, and Ri' are independently hydrogen or an alkyl group having from 1 
to 10 carbon atoms, n is a number from 0 to about 10, and R 2 , R 3 , R*. and R 5 arc 
independently hydrogen or an alkyl group having from 1 to about 10 carbon 

atoms; and 

(2) at least one 

(i) ester of a polycarboxylic acid; or 

(ii) hydroxy-functional acrylate; or 

(iii) at least one isocyanatc or polyisocyanate; or 
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(iv) at least one isocyanate-endcapped aliphatic or aromatic 
urethanc prepolymcr, and 
(b) at least one photoinitiator to initiate UV of visible light polymerization 
and core of the compositio n , -wh eie iit tho oompoaitlmi L froo of th i oR 

55. (Original) A radiation curable resin composition of claim 54 wherein the at least one 

isocyanate or polyisocyanale has the formula 

R 6 (NCO) P 

wherein R< is an aliphatic or cycloaliphatic alkyl group having from 1 to about 10 carbon 
atoms or an aromatic group and p is at least 1, and 

wherein the least one isocyanate-endcapped aliphatic urethane prepolymer has the 

formula 

O o 

II M 
OCNR9HNC - O - R 8 - OCNHR7NCO 

wherein R 7 , R« and R 9 arc independently an aliphatic or cycloaliphatic alkyl group having 
from 1 to about 10 carbons; 

56. (Original) The radiation curable resin composition of claim 54, wherein the vinyl 
dioxolane monomer comprise substituted or unsubstitutcd vinyl hydroxy alkyl dioxolanes and 
lyl carboxy alkyl dioxolanes, having from 2 to about 10 carbons. 



vin' 



57. (Original) The radiation curable resin composition of claim 56, wherein the vinyl 
dioxolane monomer is 2-vinyM-hydroxybutyl- 1 ,3-dioxolane (HBVD) or 2-vinyM- 
hydroxymethyH ,3-dioxolane (HMVD). 

58. (Original) A method of providing a radiation curable polymer coating, the method 
comprising applying a radiation curable resin composition containing essentially no volatile 
organic components and enabling radiation polymerization and cure of the resin composition, 
wherein the radiation curable resin comprises: 
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at least one one vinyl dioxolane end-capped oligomer, and at least one photoiniliator to 
initiate racUation^gJxm^MtiojLand cure of the composition. 

59 (Original) Tbc radiation curable resin composition of claim 22, wherein the 
photoiniliator comprises a mixture of an oligomeric alpha hydroxy ketone and 2-hydroxy-2- 
methyl-1 -phenyl 1-pTopanone. 

60. (Original) The radiation curable resin composition of claim 22, wherein the 
photoinitiator comprises 70 wl% of oligo(2-hydroxy-2-methyl-l-[4-(l- 
mcmylvinyl)phenyl]propanone]) and 30 wt% of 2-hydroxy-2-melhyl-l -phenyl 1-propanone. 

61 . (Original) The radiation curable resin composition of claim 22, wherein the 
photoinitiator comprises a blend of 2,4,6-trimelhylb e n/.oyldiphenylphosphine oxide, alpha- 
hydroxyketone and benzophenone derivative. 

62. (Original) The radiation curable resin composition of claim 1 , wherein the photoinitiator 
compri scs 2 hydoxy-2-ethy 1-pheny 1- 1 -propane. 

63. (Original) The radiation curable resin composition of claim 1 , wherein the photoinitiator 
comprises bis(2,4,6-tTimethylbenzoyl)-phcnylphospb)ncoxide. 

64. (Original) The radiation curable resin composition of claim 1 , wherein the photoinitiator 
comprises 1 -hydroxy cyclohexyl phenyl ketone, 

65. (Original) The radiation curable resin composition of claim 1 , wherein the photoinitiator 
comprises bi S n^2,4.cyclo P entadien-Uyl)bis(2,6-difluoro-3-(lH-pyrrol-l-yl)pheny^ 

66. (Original) The radiation curable resin composition of claim 1, wherein the photoinitiator 
comprises at least one of an alpha hydroxy ketone, a polymeric hydroxy ketone, 
trimethylbcnzophcne, methylbenzophenone, 2 hydroxy-2-ethyl-pheny 1-1 -propane, phosphine 
oxide, bis(2,4,6-trimethylben2oyl>phenylphos P hineoxidc, 1-hydroxy cyclohexyl ketone, benzyl 
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dimethyl fatal trimcthylbenzophcnone, benzophenonc, and biST^-^clopentadien-l-; 
bis(2,6-difluoro-3-(lH-pyrrol-l-yl) phenyl) titanium. 



67 (Original) The radiation curable resin composition of claim 28, wherein the reactive 
diluent comprises at least one of diethylene glycol diacrylate (DGD), tetrahydroftrfuryl aerylate, 
2-phenoxyethyl aerylate, isooctyl aerylate, propoxylated neopentyl glycol diacrylate, 
triethyleneglycol diacrylate, hexanediol diacrylate, lauryl aerylate or trimethylopropane 
triacrylate (TMPTA). 

68. (Original) The radiation curable resin composition of claim 1 further comprising at least 
one thermal cure catalyst to initiate thermal cure of the oligomer. 

69. (Original) The radiation curable resin composition of claim 68, wherein the thermal cure 
catalyst is at least one of a peroxide or cobalt composition. 

70. (Original) The radiation curable resin composition of claim 69, wherein the thermal cure 
catalyst is a peroxide combined with at least one transition metal soap. 

71. (Original) The radiation curable resin composition of claim 69, wherein the peroxide is a 
high temperature peroxide comprising at least one of a tertiary butyl perbenzoate, 2,5-dimethyl- 
2,5-di(t-butylperoxy)hexane, dicumylperoxide, benzoyl peroxide and MEK peroxide. 

72. (Original) The radiation curable resin composition of claim 1 further comprising at least 
one filler. 

73. (Previously presented) The radiation curable resin composition of claim 72, wherein the 
filler is an organic filler, inorganic filler or blends thereof. 
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74 (Previously presented) The radiation curable resin composition of claim 73, wherein the 
filler comprises at least one of aNi coated carbon powder, an iron powder, titanium diox.de, 
carbon black or thiokol blue. 
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